The landscape and diagnostic potential of T and B cell repertoire in Immunoglobulin A Nephropathy.
Immunoglobulin A Nephropathy (IgAN) is the most common glomerulonephritis worldwide. The pathologic hallmark of IgAN is immune complex deposited in glomerular mesangium, which induces inflammation and affects the kidney's normal functions. The exact pathogenesis of IgAN, however, remains obscure. Further, in current clinical practice, the diagnosis relies on needle biopsy of renal tissue. Therefore, a non-invasive method for diagnosis and prognosis surveillance of the disease is highly desirable. To this end, we investigated the T cell receptor beta chain (TCRB) and immunoglobulin heavy chain (IGH) repertoire in circulating lymphocytes and compared them with kidney infiltrating lymphocytes using immune repertoire high throughput sequencing. We found that some features of TCRB and IGH in renal tissues were remarkably different from that in the blood, including decreased repertoire diversity, increased IgA and IgG frequency, and more antigen-experienced B cells. The complementarity-determining region 3 (CDR3) length of circulating TCRB and IGH in IgAN patients was significantly shorter than that in healthy controls, which is the result of both VDJ rearrangement and clonal selection. The IgA1 frequency in the blood of IgAN patients is significantly higher than that in other Nephropathy (NIgAN) patients and healthy control. Importantly we identified a set of TCRB and IGH clones, which can be used to distinguish IgAN from NIgAN and healthy controls with high accuracy. These results indicated that the TCRB and IGH repertoire can potentially serve as non-invasive biomarkers for the diagnosis of IgAN. The characteristics of the kidney infiltrating and circulating lymphocytes repertoires shed light on IgAN detection, treatment and surveillance.